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$N$ . $i$ $a_{i}$
. $a_{i}$
$a_{i}=( \frac{i}{N})^{\frac{\mathrm{l}}{1-\urcorner}}(i=1,2, \ldots, N)$ (1)







$1\leq a\leq N^{\frac{1}{\gamma-1}}$ (3)
. \mbox{\boldmath $\delta$}(x) Dirac . $a$
$\rho(a_{\mathit{1}}^{\backslash }\propto a^{-\gamma}$ .
, $d$ . – , 2
, $i$ $l(i,j)$ . 2
$i,$ $j$
$\frac{(2l(i,j))^{d}}{a_{i}a_{j}}<\theta$ (4)
. $\theta$ . $mN$












$r(a, a’)= \min(\theta aa’, 1)$ (6)
. 1 . ’




$\frac{2(\gamma-1)N-\gamma N^{\frac{1}{\gamma-1}}}{2(\gamma’-2)}\theta a$ $(a<\theta^{-1}N^{\frac{-1}{\urcorner^{-1}}})$






$\frac{2m}{N}(\frac{\gamma 2}{\gamma 1}=)^{2}$ $(\gamma>2)$
$( \frac{2rn(2-\gamma)}{N\ln N})^{\frac{1}{7^{-1}}}$ $(1<\gamma<2)$
(10)
. $\gamma=2$ . $\gamma’>2$ (8)
$N$
$\overline{k}(a)\simeq 2rn\frac{\gamma 2}{\gamma’1}=a$ $(\gamma>2)$ . (11)
, , $1<\gamma<2$ $a>\theta^{-\mathrm{l}}N^{\frac{-1}{\gamma-1}}$
$\overline{k}(a)\simeq\frac{2\gamma\gamma\iota}{\ln N}a^{\gamma-1}$ $(1 <\gamma<2)$ (12)
. $1<\gamma’<2$ , $\wedge’-1$
. , (7) $\gamma>2$
$a$ $(a\sim 1)$ – , $\gamma,$ $<2$ $a$ $(a\sim N^{1/(\gamma-11}’)$
.
$P(k)= \int P(k|a)\rho(a)da$ . (13)
. $P(k|a)$ $a$ $k$
( ) , 2
$P(k|a)=( \frac{\overline{k}(a)}{N})^{k}(1-\frac{\overline{k}(a)}{N},)^{N-k}$ . (14)
. \mbox{\boldmath $\gamma$}>2 , (13) a (3)
$2m \frac{\gamma 2}{\gamma 1}=+\gamma’<k<2m\frac{\gamma 2}{\gamma’ 1}=N^{\frac{1}{\gamma-1}}+\gamma$’ (15)
$k$
$P(k) \simeq\frac{(2m)^{\gamma-1}}{N^{\gamma-1}}=\frac{(\gamma 2)^{\gamma l}}{(\gamma 1)^{\gamma 2}\mathfrak{k}}=\frac{N!}{k!}\frac{\Gamma(k-\gamma+1)}{\Gamma(N-\gamma+2)}$. (16)
26
1: (a) $a$ .
(17), (19) . , $m=3,$ $d=2$ ,
$N=$ 10000 . $d$ . (b) $a$
. “not embedded” $\text{ }$ , (6)
. $\gamma<2$ $d$
. – , $\gamma>2$ $d$ ,
$0$ .
. $k\gg 1$











$C(a.)= \frac{\int r_{3}(a,a’,a’’)\rho(a’)\rho(a’’)da’da’’}{\int r(a,a’)r(a,a’)\rho(a’)\rho(a’)dada’’},,$, (20)
27
. $r_{3}(a, a’, cx’’)$ , $a,a’,a’$’
3 . $a<a’<$ a” $b=$
$a^{1/d},$ $b’=a^{l1/d},$ $b”=a^{\prime\prime 1/d}$
$r_{3}(a, a’, a’’)=$
$Zr(a, a’)r(a, a”)$ ( $(\theta \mathrm{o}_{}’a’’>1)$ or $( \frac{1}{b}\geq\frac{1}{b},$ $+ \frac{1}{b’},)$ )
$\theta^{2}(bb’b’’(b+b’+b’’)-\frac{b’b’’+b’’b+bb’}{\theta^{1/d}}+\frac{1}{\theta^{2/d}})^{d}$
.
( $(\theta a’a’’<1)$ and $(\theta^{1/d}(b’b’’+b’’b+bb’)>2)$ )
$\theta^{2}(2bb’b’’(b+b’+b’’)-b’b’’-b^{u}b-bb’)^{d}/4^{d}$ (otherwise)
. $\gamma<2$ $(a\sim \mathrm{N}^{1/(\gamma-1)})$ ,
$r_{3}(a, a’, a’’)\sim r(a, a’)r(a, a’’)$ $C(a)\sim 1$ . $a$ $1/\sqrt{\theta}$
$C(a)\sim 1$ . $d$ $\gamma<2$




2 . $\gamma>3$ $L$
$L\propto N^{\alpha}$ . , –
, $1/d$ . .
$\gamma\sim.3$ $L\propto\ln N$ , $\gamma’<3$
. $\gamma<3$ ,





. $\gamma$ , $\mu$ 2
. 2
. - , 2
. 3
, ( ) .
$\mu$ 2 3 [6, 2, 3].
3. ,






(a) . $\gamma=3.5$ .
$\mathrm{b}.\mathfrak{d}$
$\text{ }\gamma=3.0$




































$y.\mathrm{l}$ $8$ $\bullet$ .
$\underline{\omega}$





















$]\{\mathrm{K})$ $1\ovalbox{\tt\small REJECT}$ $10\mathrm{K}\mathrm{D}$
system size: $N$
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